and Copi (P 6 ) were the best combiners for early yield per plant (E.Y./P.kg.). In general, the performances of most F 1 , 1r hybrids were variable and the results cleared that no hybrid was the best all for earliness traits. The results showed the importance of general (GCA) and specific (SCA) combining abilities. GCA was larger than their corresponding estimates of SCA for most earliness traits. Reciprocal effects (r) were significant for most earliness traits. In the same time, the estimates of heritability in broad sense were larger in magnitudes than their corresponding estimates of narrow sense.
INTRODUCTION
Cucurbitaceae is one of the most important botanical families for human use as favorable vegetable crop. Thus, summer squash (Cucurbita pepo, L.) is considered to be one of the most popular vegetable crops grown in Egypt. It is known as a vegetable marrow and is also called Kosa by the Egyptian. In Egypt, there are only two local cultivars of squash i.e. Balady, which is lately discarded for its prostrate growth habit and low yield and Eskandarani, which is high yielding and satisfies both the producer and consumer.
In squash and other cucurbits, F 1 hybrids were utilized aiming to increase both the productivity and earliness of traits. Many investigators studied heterosis among them; El-Adl et al., (1988) who evaluated F 1 hybrids and their parents. They found that number of node to the first female flower expressed heterosis values of -1.66 and 12.48% versus the mid-parents and the better parent, respectively.
Similarly, Abd El-Maksoud et al., (2003) showed that the average means of the F 1 hybrids, F 1r (reciprocal) hybrids and the average over all hybrids (F 1 , 1r ) exceeded their mid-parents (H M.P. %) for all studied traits except for sex ratio and days to first female flower, In another study by Abd El-Hadi et al., (2005) they evaluated 12 F 1 hybrids obtained from four varieties of summer squash. They reported that the estimated amounts of heterosis showed highly significant values for flowering traits. Al-Ballat (2008) found that heterosis over the mid-parents was highly significant with negative values for number of days to first female flower and number of nodes to first female flower. Jahan et al., (2012) found, in sweet gourd that node number of first female flower in the two hybrids, OP 10×OP 24 and OP 10×OP 20 recorded the highest significant positive heterosis from the mid and better parent. Tamil et al., (2012) evaluated 15 pumpkin genotypes collected from various sources. Important heterosis values were recorded for days to first female flower appearance, node number for first female flower appearance, sex ratio, days to first harvest.
Concerning, GCA and SCA variances in cucumber, Abd El-Hafez et al., (1997) evaluated a 5 × 5 diallel analysis to determine combining ability for some earliness traits. They reported significant positive values of SCA effects in some crosses which produced earlier flowers. El-Gendy (1999) reported that general combining ability and specific combining ability as well as reciprocal effects were significant for days to first female flower; numbers of fruits in the first seven pickings. In summer squash, El-Sharkawy (2000) regarded that a parental inbred line L 2 could be considered as a good general combiner for harvesting early yield. The results also indicated that the two crosses (L 2 × L 6 ) and (L 2 × L 5 ) gave the earlier F 1 hybrids and these crosses possessed the highest estimates of SCA effects. In squash, Sadek (2003) illustrated that the non-additive genetic variances including dominance were the most important source of genetic variance. The results showed that both additive and non-additive genetic variances contributed in the inheritance of position of the first female flower; days to the first female flower and early yield as number and weight of fruits. Obiadalla-Ali (2006) , who worked in squash and recorded data for days to first female flower and sex ratio estimated as number of female flowers/number of total flowers. The magnitude of additive genetic variance (σ 2 A) were positive and lower than those of non additive (σ 2 D) one for both traits, indicating that non additive gene action played a major role in the inheritance of both traits. Al-Araby, (2010) estimated GCA effects and indicated that the parent E-4 was the best combiner for number of days to first female flower opening; number of days to female flowering; number of nodes to first female flower and number of female flowers/plant. It also was good combiner for early number and weight of fruits/plot. Recently, Sanin et al., (2014) studied the predominance of additive gene action over the dominance type for the traits under study suggests that a recurrent selection program could serve as a strategy to increase the frequencies of genes that promote the expression of traits associated with seed production and starch content in butternut squash. Zuradzka (1988) estimated heritability for number of female flowers in cucumber, using parental varieties, F 1 hybrids, F 2 generations and their two backcrosses for various unspecified crosses. The obtained results which showed that heritability estimates ranged from 0.38 to 0.77 in broad sense for this trait. Abd El-Hadi and ElGendy (2004) studied four squash varieties and their 12 F 1,1r hybrids. The results indicated that the magnitudes of heritability in broad sense (h 2 b %) were always larger than their corresponding estimates in narrow sense (h 2 n %) for all studied traits. Mishra et al., (2007) who worked on cucumber, stated that minimum value of heritability was observed for number of days to first female flowering.
MATERIALS AND METHODS
The genetic materials used in the present investigation included seven squash varieties belong to the species (Cucurbita pepo, L.). These parental varieties were: Eskandarani (P 1 ); Zucca Patisson custard white (P 2 ); All Green Bush (P 3 ); Courgette Orelia (P 4 ); Sakiz (P 5 ); Copi (P 6 ) and Gapla (P 7 ). The seeds of these parental varieties were obtained from different countries: (P 1 ) and (P 6 ) from Egypt; (P 2 ) from France; (P 3 ) from United Kingdom (U.K.); (P 4 ) from Germany; (P 5 ) from Turkey and (P 7 ) from Syria. The seven varieties were chosen to represent a wide rang of variation in most characters.
Plants from each parental variety were selfpollinated for three successive generations to obtain inbreds from each variety. In the summer season of 2009, all single crosses including reciprocals were made among these seven varieties according to a complete diallel crosses mating design to produce 21 F 1 hybrids and their 21 F 1r (reciprocal) hybrids. In addition, the seven parental varieties were also self-pollinated to obtain enough seeds from each variety. Differences among genotypic means for all earliness traits were tested for significance according to the Ftest. The form of analysis of variance and the expectations of mean squares were as outlined by Steel and Torrie (1960) .
The amounts of heterosis were determined as the percentage deviation from the means of the F 1 hybrids (F 1 ), F 1r reciprocal hybrids (F 1r ) and over all F 1 , 1r hybrids from the average of all parents (mid-parents) or the better parent.
In this investigation, seven parental varieties were utilized in a complete diallel crosses mating design to estimate general combining ability (GCA) and specific combining ability (SCA). In addition, the variances of reciprocal effect (r) could be also obtained. The procedures of this analysis were described by Griffing (1956) method I. The estimates of GCA variance (δ 2 g) and SCA variance (δ 2 s) could be expressed in terms of genetic variances according to Matzingar & Kempthorne (1956) and Cockerham (1963) .
RESULTS AND DISCUSSIONS
Squash varieties possess a wide range of variation for earliness traits. Vegetable breeders usually use this variability as a tool to improve squash varieties through selection programs or to produce F 1 hybrids to make use of hybrid vigor phenomena and to obtain early yielding hybrids.
Analysis of variance:-
The analysis of variance and the mean squares for earliness traits for all genotypes were made and the results are presented in Table 1 Tamil et al., (2012) and Sanin et al., (2014) .
The mean performance of all genotypes:
The mean performances of parental varieties and their F 1 hybrids including reciprocals for earliness traits are presented in Tables 2, 3 In addition, the earlier F 1 hybrids and F 1r (reciprocal) hybrids were obtained when the hybridization included any one of the earlier parental variety or both the two varieties P 7 and P 4 with respect to all the studied earliness traits. For instance, the hybrid P 3 × P 4 exhibited the lowest mean value (desirable) for nodes to the first female flower (No.1 st F.F.N.), but the hybrid P 1 × P 6 exhibited the highest mean value (undesirable) for nodes to the first female flower (No.1 st F.F.N.). On the other hand, the F 1r (reciprocal) hybrid P 7 × P 4 was the lowest (desirable) and the hybrid P 6 × P 1 was the highest (undesirable) for the same trait.
The results indicated that the highest (undesirable) F 1 hybrid for D.1 st F.F. was P 1 × P 6 with the mean value of 34.07 days. Whereas, the highest F 1r (reciprocal) hybrid for D.1 st F.F. was P 6 × P 2 with the mean value of 34.93 days. On the other hand, the F 1 hybrid P 2 × P 4 was the lowest (desirable) with the mean value of 26.87 days. While, F 1r (reciprocal) hybrid P 7 × P 4 was the lowest (desirable) with the mean value 26.37 of days for the same trait. Concerning earliness traits for heterosis versus the mid-parents all the 21 F 1 hybrids had negative and highly significant (desirable) values for most studied earliness traits except the F 1 hybrid P 5 × P 7 which showed insignificant values for E.Y./P.kg. In the same time all the 21 F 1r hybrids showed highly significant and negative (desirable) estimates for most studied earliness traits.
These results were in agreement with the results obtained by El-Adl et al., (1988) Jahan et al., (2012) and Tamil et al., (2012) .
Analysis of combining ability variances:
The variance for combining ability of seven varieties and their 42 F 1,1r hybrids for earliness traits are shown in Table 9 . The results revealed that the mean squares due to crosses were highly significant for all studied traits except for No.1 st F.F.N. The values of GCA mean squares were higher than those of SCA means for all studied traits. It means that additive genetic variance was more important in the inheritance of these earliness traits, while the reciprocal effect variance were highly significant for E.Y./P.kg. (2010) and Sanin et al., (2014) . 
Genetic parameters and heritability:
The relative magnitudes of genetic parameters and heritability for earliness traits were estimated and the obtained results are shown in Table 10 .
It appeared that, both additive (δ Sanin et al., (2014) reported that both additive and non-additive genetic variances contributed in the inheritance of earliness traits.
General combining ability effects (g i ) for the parents:
The general combining ability effects (g i ) of the seven parental varieties for earliness traits are shown in Table 11 .
The results revealed that the GCA effects (g i ) showed desirable negative and highly significant values to the parental variety P 4 for No.1 Meanwhile, the GCA effects were found to be highly significant and positive (undesirable) for the parent P 6 for all earliness traits except for E.Y./P.kg. which was desirable.
These results indicated that the parents P 4 and P 7 seemed to be the best combiners for earliness traits No.1 (2010) and Sanin et al., (2014) .
Specific combining ability effects (s ij ):
Estimates of specific combining ability effects (s ij ) of the 42 F 1,1r hybrids for earliness traits are presented in Tables 12 and 13 .
The F 1 hybrids P 3 × P 5 and P 4 × P 6 did not show significant negative (desirable) SCA effects for No.1 st F.F.N. While, the F 1r (reciprocal) hybrids P 6 × P 2 and P 7 × P 2 show did not significant negative (desirable) SCA effects for the same trait. At the same time, the F 1r (reciprocal) hybrid P 7 × P 2 gave the highest negative value (-0.321) for the same trait.
For D.1 st M.F. the F 1 hybrids P 1 × P 4 and P 6 × P 7 gave the highest desirable negative value (-0.321), while, the F 1r (reciprocal) hybrid P 4 × P 1 gave the highest negative value (-1.667) for the same trait. For D.1 st F.F. the F 1 hybrids P 1 × P 4 and P 1 × P 5 gave the highest decimal negative (desirable) values -2.418 and -2.347, respectively. While, the F 1r (reciprocal) hybrid P 5 × P 2 gave the highest negative value -1.667 for the same trait.
For 1 st P.D. the F 1 hybrids P 1 × P 4 and P 1 × P 5 gave the highest negative (desirable) significant values -2.235 and -2.687, respectively. While, the F 1r (reciprocal) hybrid P 5 × P 2 gave the highest negative significant value -1.667 for the same trait.
For E.Y./P.kg. the F 1 hybrids P 1 × P 6 and P 2 × P 5 gave the highest positive desirable significant values 0.561 and 0.346, respectively. While, the F 1r (reciprocal) hybrid P 6 × P 3 gave the highest positive desirable highly significant value 0.500 for the same trait. Sanin et al., (2014 
